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(5j) Method of manufacturing a metal matrix. 

(§) A method of manufacturing a metal matrix which is suitable rcr the production of synthetic resin information 
disks, in which a master oisk consisting of a glass supporting piate (1) and a photoresist layer (2) comprising an 
information track is coated with an electroless Ni-layer (6) and an electrodeposiied Ni-layer (7). A matrix having 
an excellent surface quality is obtained by a pre-treatment or the master disk with a detergent and an 
aminosiiane. 
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Methcd of manufacturing a metal matrix. 

The .-vender, ra-.ates :•: a -ercr :f manufacturing a metal matrix which comprises an information track 
zr £: ' ea c: : - e $: -3 r .vr:c a ~aste: risk comprising a chctcresist layer in whicn an information track has 
beer. Z'Z. 'ZiC zr re 5;re :* r* c-rtcssis; layer is crrvicec in sr. e:ectrciess mcxei-piadng bath with a 
nicksi a'.er :n ■.vnc." a mats. a ; e: s orcvidec by eiectrcceccsicion ana :he resulting metal sheil in which 
5 che information :rac.< re r~:tres s; :ayer has been copied, is separated from the master disk. 

The met si sheU :cme::ses re a ectrcdepositeb me:ai layer and the eiectrciess-deposited nickel layer 
bonded thereto arc romr.-ses re -egative copy of the information track or the master disk. The first 
negative cccy in rnerai is :e:rr.ec -arer matrix and may serve as a matrix for the production or" synthetic 
resin information risks. ! Jsua: : y. : --ther metal matrices are derived from the rather matrix by eiec- 
;o crccepcsiticn. 

The synthetic res;n : r*c- -anc risks which are manufactured by means of the metal matrices, are 
synthetic -esm cisxs tavrc a.-. :cf rally readable information crack which comprises viceo anc/or audio 
information. On re sice cf re -trr-aticr track the cisk is coatee with a reflection layer, for example, a 
layer cf Ag cr Al. These syrette 'ssin disks are known by the names of Laser, Vision and Compact Oisc. 

/5 The information tracx of sucr. ma-rices and synthetic resin disks has a crenellated QcoiUe of information 
areas situated at a higher arc at a !cwer level. The areas are read in reflection by means of laser light. The 
difference in height between the areas is 0.05*0.2 am and the longitudinal dimensions vary between 0.3 and 
3 urn. Another type cf cisk is a ca:a storage disk. Information bits are formed in the said disk by exposure 
to pulsated laser light. These risks comprise a recording layer of t for example, a dye. a layer of metal, for 

20 example. 3i or a Te-3e alley. The recording disks comprise a serve track which may comprise optically 
readable Information. 

The master disk consists :f a r'at polished giass plate which comprises on one side a layer of a 
photoresist .vhich usually is pcsirivsiy active. An example of a suitable photoresist is a resist on the basis of 
novolak and orthonacntcquincr.e diazice. The photoresist layer is modulated, for example, with laser light in 

25 the form of a pattern, as a -esuit of which the exposed parts become soluble in a basic solution of, for 
example, NaOH in water. :n order tc improve the bending between the glass plate and the photoresist, a 
bonding layer is provided on the riass plate before the photoresist layer is provided. A suitable bonding 
layer is. for example, titanium acery: aceconate. 

The synthetic resin ir.fcr-ascr risks are manufactured 'cy means of the metal matrices by means of 

:o iniecticn-mcuidir.g, ermpressre- rr L7 polymerisation. Gcnventicnaily used synthetic resins are pciymethyi- 
methacrvate. cciycarccrate zr.z jV-rciymerisable ime:rt)acryiate monomer mixtures. 

A method of re tyce -erticrea in the opening paragraph is disclosed in United States Patent 
Specification. US 4,550,735. r sa:c Scecirlcadon is mentioned the use of an electrciess nickel-plating bath 
for provicing the concuccive aver on the photoresist layer. As an alternative possibility for a conductive 

as layer is mentioned the vapcur-depesition cr electroless deposition of Ag. Such a conductive metal layer is 
necsssary for the electroceccslticn thereon of a thick metal shell. The said metal sheil is usually of nickel 
and is eiectrcdeposited from a nickel-plating bath. 

A disadvantage of Ag as a rencucrive layer is that the said metal is soft and hence is subject easily to 
damage arc moreover is racscly rcrroced in SO2 cr H 2 S-containing ambient air. electroless Ni as a 

40 conductive ayer has fcr its acvantage that it is harder and is better resistant to detrition than Ag and is even 
harder than electrccecositec Ni. The hardness and resistance to detrition cf electrciess Ni is caused by the 
presence of 3 cr ? in the reccsited Ni. originating from the reducing agent used cf the electroless Mi-bath, 
namely dimethylamincbcrane and sccium hypophosphite, respectively. The electroless deposited Ni is very 
suitable :*cr growing an Ni-feyer thereon by electrodeposition. The said United States Patent Specification 

45 US 4.55G "15 dees net state new eiectroless Ni can be provided on the master disk with sufficient bonding 
strength. ' :e surface cf re master disk to be nickei-plated consists of different materials, namely 
photoresist and giass. The r.ass s present in those sites which are exposed to : :he laser light and are 
cissclvec by the basic deve.ccer. r. other words, on the bottom of the information track. Remaining bonding 
agent, rcr exampie. titariun izrc/l acetcnate. may also be present. 

so in rrrer to be aoe tc r'r-rt::»es3 nickel-plate such a varied surfaca with a sufficiently bonding Mi-layer, 
the surfaces to be -:cxs*.-c iter sreuie comprise sufficient hydroxy groups. These hydroxy! rrrups are 
necessar/ : cr tne acsorr*.:r- : ; S-- 2 *-;cr.s originating from the conventionally '-sec sensitiser sciuticn. The 
saic icscrzec Sr^'-ms 1:1 rer exchangee «ith Fz 2 ' -cos rr.giratinc rrrrn re ronventicnaily used 
nuc!ea:rg 5cut:cr. bcscctC =r-metai nuclei arc 3n 4 *-»crs oeing fcrmec. Nicxei is deposited in an 
eiectrcess Mi-caih ;n surfaces :cmor:sing acscroec Pc-nuciei. the Ni 2 *-!crs present being recucec to Ni- 
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./ 3-_.jp- -- ; -j :.-. ;2 ..ec:i.n 3c -s may 2:s: ce .sec. re rxamc.e. Cataccsit FsM-Sse :. ; 

Shic.ey. a ::.-.vem -a. method :f providing hycrcxy croups is. fcr axamoie. 2 pre-treatment wen 

:.-rcmic ac:c~- suic.-vc 's=:c. This method is :co agressive : cr the present surface, as a result of which the 
fineness of the infer- aticr ::ac< is lest. Other known pre-treatment metheds fcr glass and synthetic resins 
are corona and UV-:sc-s treatments. In these treatments the surface is exposed to short-wave UV-light of 
s-croximate'v 20C — . e.er. this short-wave ! JV-:ight causes a further polymerisation of the photoresist 
aver. 25 a"-esuit":- ! ■•- :- -e p.-otores.st ayer becomes .-.soluble and -esidues of the photoresist layer 
.•".-ich in the secarat.:- : : :re : atner matrx from trie .-aster :isx remain on the former, cannot oe removes 
2P7 ioncer. 

' Q ne " cf . ; _ e c:;ec:s C f ;re invention is to provide a method of the type mentioned in the opening 
earagraph which cerates the disadvantages mentioned hereinbefore. 

" " Ac g' ordjf . g >0 re rvertic-. this object is achieved by means of a method as described in the opening 
caragrapn wricn s :.-a.'ac:ensed in that, before the electrciess nickel layer is provided, the surfaces to be 
-ic:<»!-olat«C are 7»r.K successively with a detergent anc a sciuticn of amincsiiane. it has been founc that 
cedents" cause surest -vdrcxy groups on tne photoresist layer and the glass surface, in which the 
"'•e'-ess =f me .-':.-.-.a:ic- track is maintained. A suitable aminosiiane : s. for example. N-fceta- 
amircethylammcc.-ccy :::r-=tncxysilane which is known uncer the tracename Silaan All 20 of Union 
Carbide Cere. Other sm.:rcs:.anes may aiso be used. t . 

An embodiment :f the method according to the invention is characterised in that sodium lauryl sulpnate 

is used as a detergent. . 

A preferred amcccimer; of the method according to the invention is characterised in that ,ne 
-ectrciess nickel-oiating bath comprises sodium benzene disulphonate. Eectrcdepcsited or electroless 
deposited metal" savers generally show tensile stresses. As 2 result of the said tensile stresses the ...eta! 
"aye' may work icese from the substratum and/or undesired crackle structure is formed in the metal layer. It 
"viifbe obvious IFat "this is disastrous for the" manufacture cf the -metal matrices .having a- very fine 
r.formaticn pattern, .t nas ceen found surprisingly that the addition of acprcximately 1 g/l of sootum 
-enzene disulohcnate to the electroless nickel-plating bath causes the internal stresses in the deposited 
nick»i layer to be recucad considerably so that delamination and crackle phenomena no ionger occur. 1 ne 
sodium benzene cisuiencnate has no detrimental influence on the electroless nickel-plating process, such 
as reduced deposition rate or reduced hardness and resistance to detrition of the deposited nickel. 

An *mfccciment :f the method according to the invention is characterised in that, after the treatment 
**r aminosiiane 'he surfaces to be nickel-elated are treated with tannin. Tannin, also known as tannic acid, 
s = cemagailcly' pruccsa :cmcound. Tne substance is used in the form of an aqueous solution. Tne 
'uds-ance may cctsc-arty comprise water-mi scicie organic solvents, for example, an alcohol. Tne con- 
l a ~.~ io ^ :• :ann:r -av oe chosen between wide 'units anc is. for example, from 0.01 to 10 g per Hire. 
Suoh'a treatment tar.r.n does not make the said ore-treatment with ammcsilane superfluous, but is 
-ces have a favourable effect on the bonding of the nickei layer. 

The ore-treatment scuttens for the electroless nickel-plating process may be sprayed, nebulised, 
ocured. etc.. on the surface of the master disk. Oipping the master disk in the various solutions is also 
possible. These metheds may also be used for the electroless nickei-plating process. 

The invention .vill now ce described in greater detail with reference to the ensuing specific example and 
the accompanying Igures. in which: 

Figure 1 is a diagrammatic sectional view of a master disk. 

Figure 2 is a diagrammatic sectional view cf a master disk having an electroless deposited nickel 

Figure 3 is a :iagrarmatic sectional view of a master disk having an electrciess deposited nickel 
layer and ar eiectroceccsuec metal layer. 

Figure 4 is a dagramnatic sectional view of a father matrix. 
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Sceclfic examcie: 



Reference nurerai • r ~gure \ denotes a 5 mm the* ;iass plate having a diameter of 2*0 mm. me 
- 5S * - M , ~ r -vcec :n :~e side with a tending 'ayer of :;:anium acecvi aceccnate {not shewn;. The sate 
I:rcirV"a>e- s covcec =. means of scraymg :f a 0.5% soiuticn of a m«:<—e :f :iiamur acer/i acetcnate 
• izcrzcaro r -c:r; <etors. after .vnen :he scr/er.t s evaccratec 

crc::.'es;s: a>e- I s ren envcee on :re ocrcing ay?r arc after zr f rg -as a ncxr.ess of 3.1 2 ±rr.. 
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The positive photoresist -sec s -c. : a.< having crthcnacntcquinone diazide as 2 photosensitive substance. 
The resist iayer is exposec :c puiseiec laser light (wavelength 453 nm) which is modulated in accordance 
with che information to be reccrcec. "he resist layer thus exposed" in the form of a pattern is developed with 
a solution of !0 g of NaOH arc 50.5 g of Na*P 2 O7.i0K 2 O in 4.5 I of water. As a result of this the exposed 

5 parts cf che photoresist .a/er are oisscived and a spiral-like information track 3 is formed which has a 
c:ene«!a:ec cr:?i!e of ir.fcr- =:;:,- areas - situated at a r.igrer level alternated by information areas 5 situated 
at a .over .evei. Tr.e icrgir.clra: rrmensicns of cne areas vary from approximately 0.2 to 3 urn in 
accordance .vith :he stores inform a::cn. The difference in height between the information areas is 
approximately 0.1 urn. The master r:sk is then dipped ,n a solution of 0.1 g of sodium lauryl sulphate per 

to litre or water for 5 minutes, rinsing is then carried out with deicnised water for 1 minute. The solutions 
hereinafter are used for ;h9 renewing treatments: 



Amincsiiare solution 

4 ml of Siiare An 20 [zrze-z: :? ^r:z~ Caroide Corp.) are dissolved in ±00 mi of deionised water. 
Tannic solution 

20 1 .2 g of tannin are dissolved in ^C0 mi of deionised water. 
Sn 2 " solution 

5 n\ of an RNA solution (crcduc: of London Laboratories Ltd.) are dissolved in 400 ml of deionised water. 

25 

Ag solution 

0.8 ml of an MS-IL solution (product of London Laboratories Ltd.) are dissolved in 400 mi of deionised 
water. 

30 

Pd 2 ' solution 

100 mg of FcCS are oissc.vec r. 3.5 ml of concentrated hydrochloric acid. The solution is mace up -o 1 
litre by means cf deicr.lsec wa:er. 
35 The photoresist sice of -Jr-e master iisk is provided .vith the above-mentioned pre-treating solutions by 
pouring in :he sequence hereinafter, -rising with deionised water being carried out for 1 minute after each 
prehearing step. 
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Amincsilane solution 


3 minutes 


Tannin solution 


1 minute 


Sn 2 * solution 


1 .5 minutes 


Ag sclution 


1 minute 


i 3 d 2 * sclution 


1 .25 minutes. 



The master disk thus ore-treated is then nickel-plated in an electroless nickei-piating bath. For that 
purpose -he following solutions were prepared: 



so 



Stock solution A: 


NiSO*.3H 2 0 


50 g 




Na*P 2 Or.10H 2 O 


100 g 


1 


deionised water 


950 ml 



55 

The -esui::rg solution s crcugr: a: a pH of 9.4 by means of concentrated ammcma. The solution : s 
then mace "jp :c 1 itre .vtch oe:cr sec -vater. 
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;i.-".5'..~y am:nccc."sre 
reicnseC water 



■ 0 
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=~ual vc.u— s *f .--<* seiners A and 8 are combined. The termed solution .s brought ,o = pri or 9.2 
, v I:' ?' :-'!, ,.: 7-.ee. . M% by ,v 3 ; g hr, M iudon. l.nO g of sodium benzene asucnonace are 
5 9 Z\ rh« -emceLre of the solution :S .--.sec to 45 C. -00 m. or .:ne as:- 

30 r^V- -.-rex Mi-aver 5 (see Figure 2) has been cecosited on the photoresist layer and on the 

3?asTsurfacV5 The M^-ayer comorises a few per oent. by weight of solution 3 or:g,nat,„c rrom ,-e 

HTokT^r^^eTMs eiectrcdepesited on the Ni-.ayer 8 in a thickness of 200 am. The 
eiec'^sV-^r is :"re=:ec as cathode in a bath having, for example, the following eempesnon: 
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Nickel su:pramate 


450 c/l 


NiC!2.2H : 0 


Sgrt 


Boric acid 


45 g/l 



The temoerature of the bath is 45* C and the pH has a value of 4.0. The Ni-layer is deposited with a 

^^Sl!^^ol'li^m ^ -d the electrons NHayer 6 Ponced thereto is pulled from 

- S^rnF^r Tne negative copy is termed father matrix. Rescues. n any. or^e 

IZ^^^nK^'i^r matrix can be removed by means of the ceveicper solution 

T IrVrr^ -a -hetcr-sist layer, after developing the parts exposed in the term or a pattern, .s 
a.ready merncnec. .f ^tw* W ? * fcf 4 mjnutes Usuaily 3 metal 

!r^o~7x^ -trix by passing the surface of the nickel layer 8 

fl JS£ solution of K 2 Cr z O, and then electrodepesiting an Ni-layer on the s,de of 

Y 8 iS " ck^ S^ec^ng the last mentioned Ni-.ayer from Ni-.ayer 6. 7. the mother matnx « 
S^r^n 'cme' Matrix, son matrices can be manufactured by electrodepositicn :n the same 
?^J'~J^^' $^«** resin information carriers are manufactured by means of the sen 
ZtZ s "r*~ -nee. an injection-moulding process. Both the father matrix, the mother matnx. 
iTscn matrix arc re iynr«c -esin information carriers have an excellent surface qua.ty. 



Claims 

, A method of manufacturing a metal matrix which comprises an information track on at 'east mitt, 
in which a mSer dTs^omcrising a photoresist layer in which an information track has been provtded on 
he tide of ''provided in an electrons nicke.-piating bath with a nickel 

a meS 'a£r "s eUcceccsited and the resulting metal shell in which the £ 
* -hoto esist aye has been espied, is separated from the master disk, character^ .n that, before *• 
™s layer is provided, the surfaces to be nickel-plated are treated successively w.th a 

*?TnSi J£i^3!Te»«W in that the detergent used is sodium ,aury. sulphate 
3 A mSco as oia,med in Cairn , or 2. characterised in that the electro.ess n.cke.-clatmg b~h 

:r.e surfaces :c ce nicxei-ciatec are created wih tannm. 
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